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Solution

(a) E[Ws5] =5/A, [mean of a Gamma with parameters (5,1/\)].

(b) E[W5|N(1) = 2] =1+ 3/ [due to the memoryless property of the
exponential distribution].

(c) E[N(4) = N(2)|N(1) = 3] = E[N(4) = N(2)] = E[N(2)] = 2X [be-
cause the Poisson process has independent (first equality) and sta-
tionary increments (second equality)].
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where {I;};=1,2, . are ii.d. random variable, Bernoulli distributed, with
parameter p = Pr{X > d} =1 — Fx(d). Then
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B[] = B[ep+0-m"] =
= Pn(p(z—1)+1) = Mps ((z— 1))

which is the probability generating function of a of a mixed Poisson ran-
dom variable with structure r.v. pA = (1 — Fx (d))A.



3. We are in presence of the Polya process. N(t) is a Negative Binomial with
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Hence po(3) = (i)2 = k.
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(e) Let Z = max{0,X — 5}.
E[ZF] = k/ (x —5)*1Sx (x)dx
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E[Z] /Oo 100 exp(—a) + — x (2 "\ 4o = 0.007479
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P,. =101 x 0.007479 + 3 * (101 x 0.024658)%> = 5.4897
5. -
(a)
4
E[S] = anqkbk =2.6
k=1
4
V[S] = Z’I’quk(l — qk)bi =4.318
k=1
4
pa(S) = Y magr(l— qi)(1 — 2qx)b} = 7.5558
k=1



4
Hs = anqkbk:2.6
k=1

og = 2.077979788
vs = 0.842086096

(b) Using, for instance, the NP approximation
115> 6} r{ o5 2.077979788}
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Y= 20779797883
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= 1.636 204 56

Hence
Pr{S > 6} ~1— &(1.4723178) = 0.07
(c) A=1.7
fx(1)=1(0.240.6)/1.7 = 0.470 588

(
fx(2) = (0.1+0.8)/1.7 = 0.529412

min(i,2)

fl) =3 Y fx(fsti—3)

fs(0) = 0.182683524
fs(1) = 0.146146819
fs(2) = 0.222873899
fs(3) = 0.147121131

Pr{S > 3}=0.30117

(a) fx(z) = 5 x 3exp(—3z) + 2(9zexp(—3x)), > 0, which is a mix-
ture of an exponential (with parameter 1/3) with a Gamma (with
parameters (2,1/3)).

[1+08ar7] — (Mx(r) — 1) = rprspe
1 a[Mx (r)—1] 0.8

f()oo eur[_¢l(u)]du = T+a 1+(14+a)arr—Mx (r) = 1. (4—75‘)7(;—7‘)
() = 52 exp(—u) — 55 exp(—du)




(b) The adjustment coefficient is R = 1. Hence the Lundberg bound is
P(u) < exp(—u).

(a) X is a Weibull with parameters § = /2 and 7 = 2. Then VaRg.g9(X) =
V2[-1n0.01]"/% = 3.034385.
(Or calculate the solution to 1 — 37 = 0.99.)

(b) E[X Ad] = [ Sx(da) = [ e 3 dn = \/%(\/% N e*%IQd:c) -
Vo (ald) — 1),

p _1
(¢) The loss elimination ratio is Eg[()/(\]d] = ﬁ(fg) :) _ 2(®(d) - 1) .

For d=1: 20l =2(@(1) — §) = 2(0.841345 — 0.5) = 0.682689

ANVa 0.99 = N 3. = s . —5) =
d) E[X A VaRgoo(X)] = E[X A 3.03485] = v/2r ($(3.0348) — L
V27 (0.9988 — 0.5) = 1.250298
TVaRy.99(X) = VaRgg9(X) + ZXZEEA aRosn X _ 3 03485 4

V27 1 250208
o1 = 3. 336 46.




